The association between middle ear diseases and metals serum levels in adult population is not well studied. So, the aim of this study was to estimate the serum levels of some metals (iron, magnesium, zinc and lead) in patients presented with chronic otitis media, and find if there is possible link with cholesteatoma formation or not. Patients and methods: This study was a across-sectional prospective study; conducted on 59 patients with chronic otitis media from ear, nose and throat department of Al-Azhar University Hospital (New Damietta) from January 2018 to December 2018 compared to the same number of age matched healthy controls. Serum iron, zinc, magnesium and lead levels were estimated to all patients and the healthy controls. Results: There was significant decrease of serum iron, magnesium and zinc while serum lead level was significantly increased in the patient's group as compared to the healthy controls. Cholesteatoma was found in 18 (30.5%) of the patient's group. There was significant decrease of magnesium and significant increase of lead concentrations in patients who developed cholesteatoma. In addition, at the lead cut off values of 10µg/dl, cholesteatoma was more common in patients with high lead concentration. Conclusions: The results of this study showed that there were significant differences among patients and control and groups according to the studied metals levels. Serum levels of magnesium lead may play a role in the development of cholesteatoma. Recommendation: It is recommended to measure at least magnesium and lead levels in chronic otitis media patients and to add lead chelating agents, antioxidant and anti-inflammatory drugs with the antibiotics for its treatment, which could decrease free radical induced inflammatory alterations and prevent complications of otitis media. Further studies are required to ascertain the associations between the studied metals and the development of cholesteatoma.
INTRODUCTION
Chronic otitis media refers to chronic inflammation of tympanic membrane and middle ear space lasting more than 3 months ( Lo and Nemec.,2015) and it is a common health problem, that frequently encountered in daily otorhinolaryngology practice. It is Otitis media seems to affect more than 20 million subjects worldwide, and one fourth of those populations have a cholesteatoma (abnormal, noncancerous skin growth that can develop in the middle ear, behind the eardrum; its treatment almost always by surgical removal) (Aquino et al.,2011). The annual incidence of cholesteatoma in adults is about 9.2 per 100,000 adults. Middle ear cholesteatoma frequently found in patients younger than 50 years of age (
Olszewska et al.,2004).
Heavy metals are widely used in industry. However, its pollutant and toxic effects raise public concern. Lead (Pb) for example as a non-biodegradable heavy metal can accumulate and build up concentrations in soil, sediments, plants, and aquatic organisms, leading to pollution of the food chain ( Ashraf et al.,2011). On the other side, trace metals play a pivotal role to biochemical processes in the body and usually involved in immune-logical and inflammatory processes ( 
Wacewicz et al.,2018).
The pathogenesis of chronic otitis media is fully clarified and many factors have been proposed to play a role; these factors include viral and/or bacterial infection, genetic predisposition, congenital anomalies, eustachian tube dysfunction, immunodeficiency, smoking and air pollution (Yadav et al.,2012). Oxidative stress was proposed as the pathophysiological mechanism of damage observed in chronic otitis media ( Karlidag et al.,2004).
In an interesting review, Elemraid et al., (2009) reported an association between middle ear diseases and single nutritional deficiency in pediatric population. However, they concluded that, this area of research is not well studied and needed future studies. In addition, such link in adults not well clarified, irrespective of theoretical benefit of supplementation.
So, the present study was designed to estimate the serum levels of some metals (iron, magnesium, zinc and lead) in patients presented with chronic otitis media, and find if there is possible link with cholesteatoma formation or not.
MATERIALS & METHODS

Study design, place & duration:
A cross-sectional prospective study at ear, nose and throat department, New Damietta AlAzhar University Hospital from the first of January 2018 to the end of December 2018.
Study population and the inclusion criteria:
This study was conducted on sixty patients who presented with signs and symptoms suggesting chronic otitis media (the diagnosis of chronic otitis media was based on clinical and otomicroscopic examinations). Another age and sex matched, apparently healthy subjects were included as control group, they were asymptomatic with normal physical examination and otomicroscopic evaluations.
One patient in the study group refused to give blood sample for analysis and thus was excluded, and only 59 patients were included in the statistical analysis.
The study protocol was approved by the local research and ethics committee of AlAzhar Faculty of Medicine (New Damietta) and Full informed written consent was taken from all patients and the control group after full explanation of the study protocol. After full clinical and otomicroscopic examination, a venous blood sample of 5 cc was drawn under aseptic condition from antecubital vein from each patient and the healthy controls. The blood samples were centrifuged at 3000 rbp for 5 minutes. Serum iron, zinc, magnesium and lead levels were estimated by atomic absorption spectrophotometer as described by Sakai et al.,( 1998) at the Spectroscopy Department, faculty of Science, Al-Azhar University.
Statistical analysis:
Data were organized in an excel sheet and coded, then transferred to be analyzed by the IBM Statistical Package for Social Sciences version 21 (IBM®SPSS® Inc.; Chicago, IL, USA).
Qualitative variables were expressed in the form of relative frequency and percent and groups compared by using the Chisquare test.
On the other side, mean and standard deviation (SD) were calculated for quantitative variables and to compare patients and healthy controls.
Student's t-test was used when comparing between two means. P value ≤ 0.05 was considered significant.
RESULTS
Patients age ranged from 26 to 57 years, and with no significant difference between them and the control group as regards the mean age (43.30±7.26 vs 42.91±6.52 years respectively). In addition, there was no significant difference between patients and control groups regarding sex distribution. Active and/or passive smoking were reported in 50.8% and 26.7% in patients and control groups respectively, with significant increase of smokers in the patients' group. The most common primary complaint in the patients' group was otalgia (50.8%) followed by hearing loss (33.9%) and otorrhea (15.3%). Cholesteatoma was reported in 18 (30.5%) of the patients' group (table 1). Table ( 2) showed the comparison between the patients and the healthy controls according to the studied metals, there was statistically significant decrease in the levels of serum iron, magnesium and zinc while serum lead level was significantly increased in the patient's group when compared to the control group. In addition, when these levels were compared to the normal reference values, there was significant increase in the percentage of the subjects with iron, magnesium and zinc deficiency in the patients' group when compared to the control group. According to lead concentration (either on a cutoff of 5 or 10 µg/dl) there was significant increase in the percentage of the subjects with high lead concentration in the patients' group when compared to the control group (table 2) .
When searching for correlation between the studied elements and the development of cholesteatoma, there was significant 
DISCUSSION
Results of the present work revealed that, adult patients with chronic otitis media had significantly decreased levels of iron, magnesium and zinc, and significant increase of lead when compared to healthy controls. In addition, patients who developed cholesteatoma had significant decrease of magnesium and significant increase of lead.
The present study is one of the fewer studies that investigate metals in chronic otitis media in adult populations. However, results of the present work are comparable to a study done by Elemraid et al., (2011) who evaluated the nutritional elements in association with chronic suppurative otitis media in pediatrics and found that, children with chronic suppurative otitis media had more undernutrition with lower levels of zinc, selenium and calcium concentrations.
The significant decrease of such elements could be participating in pathogenesis of chronic otitis media by affecting the immune system function, as these elements are known to keep immune system integrity by regulatory pathways or control of oxidative stress. Thus, their deficiency could increase the susceptibility to infection and hinder the response to treatment ( Yang et al.,2012) . Iron also, is a very important element for many metabolic process and normal cell growth. Iron deficiency usually associated with oxidative stress and development of several disease, especially infection as it has a bactericidal activity. Thus, its reduction could result in impaired immunity (Dayani  et al.,2004) .
These data could explain its pathogenic role in development of chronic otitis media in the present work.
In addition, Fakree.,(2015 )reported significant decrease of serum iron in Iraqi children with otitis media when compared to Egypt J. Forensic Sci. Appli. Toxicol.
Vol 19 (2), June 2019 control group. Furthermore, Venugopal et al., (2018) documented the co-incidence of otitis media and iron deficiency in children and concluded that, iron deficiency anemia increases the susceptibility of children for recurrent episodes of ear infections Aydogan et al., (2013) advocated that, in addition to antibiotic therapy in otitis media, it could be helpful to add antioxidant and anti-inflammatory drugs, which could decrease free radical induced inflammatory alterations and prevent complications of otitis media. This recommendation reinforces the assumption of pivotal role of antioxidants and metals in pathogenesis of otitis media.
Finally, the harmful effects of increased serum level of lead are well-documented on different systems. Pb exposure, even at very low doses, is associated with impairment of a wide range of body function. Different systems such as heart, kidneys, liver, nervous, endocrine, reproductive, and hematological systems are affected by Pb exposure (El Sawi and El Saied., 2013).
Farkhondeh et al., (2013)
reported that, lead harmfully affects endothelial function and exaggerates the inflammatory response.
In consistency with the present work, Park et al., (2015) reported that, increased serum lead concentrations were associated with chronic otitis media.
In the present work, the primary complaint in the study group was otalgia, hearing loss and otorrhea in 50.8%, 33.9% and 15.3% respectively. These results are comparable to those reported by Almutairi et al., (2017) who reported that, the most common symptoms were ear pain (76.6%), hearing impairment (59.6%), and discharge (29.8%).
In the present work, cholesteatoma was reported in 30.5% and this is slightly higher than those reported by Schmidt Rosito et al., (2017) who reported an incidence of 24.5% of patients with chronic otitis media. In addition, cholesteatoma was associated with decreased levels of magnesium and increased levels of lead. However, there was no studies in literature that deal with the same point. The possible associative role could be due to the oxidative stress and DNA damage exerted by increased serum lead in absence of protective role of magnesium and zinc with increased apoptosis of endothelial cells.
CONCLUSIONS
The results of this study showed that there were significant differences among patients and control groups according to the studied metals levels and that serum levels of magnesium and lead may play a role on development of cholesteatoma.
RECOMMENDATION
It is recommended to measure at least magnesium and lead level in chronic otitis media patients and to add lead chelating agents, antioxidant and anti-inflammatory drugs with the antibiotics for its treatment, which could decrease free radical induced inflammatory alterations and prevent complications of otitis media. Further studies are required to ascertain the associations between the studied metals and the development of cholesteatoma. 
Limitation of the study:
